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Of b Logarithmic 8 Solar 7 ables and Natural Sines, which are 
commonly uſed in finding the Latitude; a two 


Altitudes and the Elapſed Time. 


＋ HE Method of finding the Latitude at Sea without taking 
Meridian Altitudes, affords ſo many opportunities, and at 
the ſame time is of ſuch uſe in finding the Longitude at Sea, in 
each of the methods that are practicable; that it is now confideted 
as no inconfiderable part of Nautical Aſtronom 0 and therefore, 
bath been much attended to of late years, in order to perfect this 


part of the Art of Navigation. 
The Method which hath been generally ptactiſed, hath for its 


Data, the Ship's Latitude by wp ud two Altitudes of the Sun's 


Center taken at proper times of the Day, the Solar Time Elapſed | 
between the bttv Pop and the Dedination of the Sun, fog a 


| . it to be nearly the ſame at both times of obſervation. 
e Tables by which calculations in this method have been 


commonly — are — * and * leſs Radius, 
B Common 


* 
- 


_ "Aches; together with 


4 Of te LOGARITAMIC SOLAR TABLES. 


weir 1 ural Sines aud thlir 
Neb olar Tables, 9 2 
Logarithms of Half Elapſed Time, Middle Time and mo, to 
| 2 30 Seconds of time from o to 6 Hours. Theſe Solar Tables 
ere 1 by Mn, Co Doſes of Amſterdath, about yo 

. 3 3 . A * 83 


When theſe Solar Tables were firſt printed in this kingdom, the 
Logarithms of Numbers, Smes, and Setimts leſs Radius, alſo the 
Natural Sines, were omitted; and that defect was ſupplied, by 


Seng how to Find the'Naturd] Sides rei the Logariflimic Once 
and their Numbers. In 1771 Mr. N. D. Falck publiſhed all theſe 
Tables together. The Nautical Ephemeris 1771 contains theſe 
Solar Tables improved to every 10 Seconds by John Camp- 
bal refiſed from the Preſs by ne. | 4M 3 

In ſin the Eatitude by this nitthod, the two Obſervations 

muſt be made between Nine in the Morning and Three After- 
noon,?” a number 'offparticulars are to be remembered to know when 


- 


| the Data are under the moſt favourable circumſtances, and then 


a Secants leſs 


only, the error in the Computed Latitude, will not be above a 
fourth of the Nes between that by Computation and the 
Latitude by Account”. - \ +1 . 
as the caſe requires, and in each Operation there will be ten appli- 
cations to the 8 twier for Natural Sines; twice for 

ius; once for the Logarithm of a Number; once 


the Log. of Half Elapſed Time; once for Hours, Minutes and 


Decogds in Middle Time; once for Log. of Time from Noon or 


Log. Riüng; once for a Natural Number after ſubtracting Log. 
Ratio: and once for Degrees and Minutes of Meridian Altitude. 
Of theſe ten ſteps, three require Proportional Parts which are not 
In the "tables ; two require care concerning the Index. *Befides 
there are together fix Additions and Subtractions in each Opera- 
ton; and in a ſecond or third Operation, only three Logarithms 


Au one Natural Sine are uſed, che fame as in the former. 


. The Nuinbet of fiele Steps and their Variety, has withobr doubt, 
Bern the eaviſe of this Method having not been muth more practiſed 


. chan it has, ſince its firſt publication, If the Solution of a Pro- 


blem be by a continued roceſs, whithout turning to Tables, or 
Worbing for Propörtional Parts, the Computor will foon become 
Teady at it, and get an Anſwer with Certainty and Eaſe, which he 
will fake more time about, in taking the fame number of Figures 
from different So, working Porportional Parts, and placeing 


numbers through the Proceſs in a manner not cafily to be remem- 


It is farther to be noted, that the greateſt Interval ay ot 
cen 


S, LOGARITHMIC/SOLARTIABURES. 5 


' tween the two Obſervations is to be no more than 6 Hours, in 
which Time, the Sun's Declirtation near the Fquinoxes, alters 
near 6 2 of * 2 2 _ 2 there is or wn for. this 
Forge any other Change nation in "thoſe an” blerver 
may errſo much in determining the Latitude by thetn. 47:79 
From what hath been here premiſed, 'the! following inferences may 
be drawn concerning the Logarithmic Solar Tables, ati their-uſe. 
.1ft. They are ——— only between Nine in the Mo prong 
and Three Afternoon. The Liittits 'of this Ifiterval,' may nqt 
_ 'eaftly 8 0, 


20. . 25 no ——— for the Change ef lie Sumo Dot. 
Hation. is, in u e. fubſect the onen t a 
Error of ſeveral Minutes in Lati g 
Za. The number of Figures in the Solar Tables," 10 
the Natural Sines to be fed with them, in chelr fate ; 
amounts to near Seventy five Thouſand. This 3 — 
of the number of figures, contained in all the Log. fies, Tangente 
and Secatits, to the fame number of Places; later are che 
General al Tables for Practical u bee 
e Vari riſing in the dere Solar THe, 
boch for the Lance and in the contrary Problems to TR 
_ 2 applied, is great ; and the Precepts numerous. 
From 'a manifold Variety in —— eauſe 
Meultic and Error; the fewer” the Prectpts are, the better they 
"may be applied; the more numerous they are, the gteater meet f 
Judgement and Remembrance; and where both 6f theſe fail, Gr 
Pen ate not at hand, "the Comprror cannot work oer the 
/Obſereativts. as 4 
5th. It was Neteflity' and an entire Inability in Mathematicians 
to anſwer the ſume end by any eaffer Way, that induted them to 
eſtabliſh the Solar Tables. This is evident from the Nature ef the 
Subject. 1. A Method by the Common „Tables, as —.— as => 
Solar Tables, and extending from Nine in the —_ 
Afternoon, is at leaſt as good as that by the Solar TIA 
e«thod by the Common Tables, extending to any Rake 5 
Hours; correcting, at the ſame time for the Change of the Suns 
Declination, and eafier in Calculation than by the Sokr Tables; is 
far preferable to the Method by them. 3. A Method by the"Conr- 
dn Tables, which contains all the forementioned Cafes, and at 
the ſanie time, ſolves thoſe 'Difficulties' without 4 Wutch; (TER 
much farther applicable, in ſuch Parts bf Nautical Aſtronomy as ure 
moſt Wanted ; is much beyond What can de ever expected from 
the Logarithinic Solar Tables. 


"6th, Such z Method as tlie laſt mentioned, is in this Work. 
SECTION 


| 


1. * T4 Z * 


U IMPROVEMENTS 3 mee 
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. 4 n A F 8 2 
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| a O. a Cane! . h the 12 . may To 2111 
having any Two Altitudes of the — and the Time be- 
tmoen the Obſervations; minbent ms cen de % 1 
rical Triangles. 


7 In a Treatiſe on the Theory ih ae the La at Sea, 
publiſhed in May 1778, I gave a Linked 2 General Method, 
wy the latitude may be determined, by having an any two Alti- 
Ser the Sun, the Etapled Time between the two Obſervations 


meaſured by a Watch or any other Time-keeper, the 
- rg Aorrnorrzen the Latitude ſomewhat near the truth, as it 


Is i common wwe by: by the Reckoning of a Ship at Sea; the Cal- 
_ culatio the common Lo . Tables with- 
out — co — mat e Properties of Spherical Triangles. 
But as he Method was "wa delivered. in a conciſe manner, I drew 
up an account of the Principles on which it depends, to obviate any 
difficulties that liked t ariſe - the application of it either by Sea or 
, Spd. and pu in. July the Ame year; part of which is as 
* OWS. 


Fre, 473 


2 N78 
ay 


When an Obſermation is 3 to be made the Quadrant = 


— ſhould be adjuſted as correctly as poſſible, and the Watch 
dr other Time · keeper by which the Elapſed Finns is to be meaſured, 
ſhould be brought to ſuch an equable rate of going, that it may be 


JOE on for meaſuring the Interval of Solar Time, very near 
truth. Nor ſhould either of the Altitudes be taken when Sun 


is very near the Meridian, eſpecially when the place of obſervation is 
remote from the Equinoctial, becauſe then the Sun's Altitude 
1 flowly ; but at any other times of the day the two Altitudes 
may. be taken, allowing as. uſual for the Dip of Horizon, Refrac- 
tion, and Semidiameter when the lower limb is brought to ſweep 
the Horizon of the Sea. 

The Elapſed Time meaſured between the two > Obſervations may 
be about an Hour, or leſs will be ſufficient in caſes where it is 
meaſured accurately, and the two Altitudes are taken with but very 
little error; otherwiſe, a longer, Interval may be more advantageous 
for an accurate determination of the Latitude. But when ſuch In- 
terval js long, and the Sun's Declination changes from one to two or 
_ three Minutes of a Degree, between the ©) an the Decli- 

nation and Polar-diſtance found therefrom, ſhould be taken out 
for both of the times of Obſervation as correctly as poſſible. 
Under theſe circumſtances, . it will not be neceſſary to know 


whether the two Altitudes are taken one before and the oy or 
| oon 


Of TMPROVEMENTS fore LATITUDE 5 


Nooti, or both before or both after Noon, if th are made on the 
fame Day ; ; becauſe, the two m— or Di of the Sun 
from Noon at the times of obſervation, being.” computed (in uſual 
caſes) when the Sum of them agrees neareſt with the meaſured 
Elapſed Time, the — wil will have been made, one of chem 
before and the other after Noon; but otherwiſe; when the Difference 
of them” agrees neareſt with the meaſured: Elapſed Time, they wil 
have been made both before or both after Noon. 

It is farther to be noted, that during the Elapſed Time, the Shi 
may dave 10 altered her Place by the Courſe and 
that when the ſecond of the two Altitudes is taken,” it will diſagres 
with an Altitude that would be taken that ſame Inſtant at the Place 
where the firſt Obſervation was made, from — — * the Ship 
is removed. This muſt be allowed for, thus, ” 12 

1 If the Ship had ſailed directly toward the: eg the Miles 


the hath failed'in” the Tnterva-are the Minutes of à Degree t be 
or dy kgs ork the ſecond Place ty reduce” it to n 


fl 
- 24; If directiy from the Sun, der aeg be 


Fo 4 If 78800 at Right Angles to either of che former Courts, | 


is to be added nor ſubtracted. tn 
4th; . If on any other Courſe,” the Subtraction or Addition is to 
be mb of as many Minutes as the Courſe and Diſtance in tlie 


Elapſed Time hath either carried the Ship toward or from the 10 5 


From the firſt to the ſecond Obſervation. 

"Theſe thinęs being attended to concern the Data or 
given, the Obſerver will be provided with 3 
the two Altitudes each in Degrees and Minutes; W lapſed Time 
turned into Degrees and Minutes by allowing 15 Degrees t un 


Hour of Time, the Sun's Declination and eee his Polar- 


diſtance, the Latitude by the Reckoning imperfectiy known, t 
Which he is to add a Sixth thing given; namely, another latitude 


Judge the Latitude by the —— be either erroneous or un- 
certain; and from theſe, the e 


following Method of Computation. 


Fornier General Rules for computing the true / Liatirude,: "To 
ing the Latitude” by Account, two Altitudes and che 


Elipſed Tune. 4 


it Wich the Co-latitude by the Ship's Reckoning, the Polare 
diſtance and each of the two Co- altitudes, compute the two-Hour- 
angles from Noon for the two times of Obſervation, and their 


19299 7 


E of” Water GT eee ee — 


E ** 


ter or leſs than that of tlie Reckoning, at Diſeretion, as he may 


4 


4 OfMPROMEMEN FS fir: . Larius. 
nne the. L-nende by th 


| nr or ne, for if it he true, it will be 
de Bmg as-the Klapſed e be more; or leſs; 


1 


* 3 119 
5 4 


OTE! 
Ra ene ng 


—— m n — — * 
the Difference of the two aſſumed Latitudes; a third d Term 1 
he Difference hetwaen.! the, meaſured, e e 
compurrd.'ones ;-therefore,, multiplying. and dividing, the 
fourth term will be Miles or Minutes of „to he 
te on ſubmactechfrom, chat Latitude which, had it's. Wees ib 
Differcace cmpared with ae eee Tung meal e by tho 


Match. inother wonds thus: 
gth. As the Difference of * the Elte Times 3 


F ̃ ²˙ the Difference. ob thols Latirud 9 . 
Difference: between the tue E Time and eicher 


| RBlapſed! Lanes;:;to number of Minutes, On. 
— — — aſſumed Latitude, as the 255 


bo at? e the true Ende denied, 58. the Laytades, are 
naar eee tha truth 
| Far hora this bode Oe by L e 
| 9 one 
Ar — Latitude, ee e Latitudes —— Nate 
Timo. tha other being à Calcuhtios of an Example at bo 
If the Learner be unacquainted with the — ae Pros 


ceſs, he may obſerve as follows. 


When the Altitude of the Sun's. Lone Limb has b 8 bi 
Verne added / thereto 5 ltitude of the G The 


ean Semidiameter is 16m. 3s; his Greateſt her DARLA a little 
— Quarter of a Minute more than the mean, and his 
leaf Smidis ster 88. eh leſs-than! te Mean. The times of the 
yenn von tha Sun's: Semidiameter meaſures. at a Medinm, are near 
tho. beginning of Aprib and 20th. of September; the Greateſt Semi- 
diameter the beginning of January, and Leaſt the 


heginaing of July; fr hich it will be aſl doe what the 
of July; from w it to judge w! 
, - _ © Semidiameter 


Of IMPROVEMENTS: frth& LATITUDE, «2 


Semidiameter may be at other dimes of the hear, vithin i. fen 
ger = of a Degree. 
* Rules for Polar diſtance and taking out the Logarithm, are 
as follows. 
ö If the Declination and Latitude are Ae dhe Declination ſub⸗ 
tracted from 9o D „but otherwiſe added to go Degrees gives the 
Polar- diſtance. I ; Loga rithms, when Degrees are/ more. than 
god. are taken for the Rotainders to 180d. The Co. ar. in l 
coſccant with it's Index leſſened by 10. , 
The -moſt eaſy and ene. Rule For. computing the 
Hour-angle, is thus. ' 
Add together: the Co- latitude, the 8 and Coralticade; 
and 1 their Half. ſum ſubtract the Co- altitude, to get a Re-. 
mainder. Then add together the Co. ar. of the Colatitude, the Co. 
ar. of the Polar diſtance, the Sine of the Half - ſum, and Sine of the 
© Remainder;' Half the Sum of theſe four I ogarithms being found in 
Sines; twice the * Ov is the Hour-angle 
from Noon ſought. If it be before Noon, the Sun is ſo much 
ſhort of Noon; but if it be after Noon, the Sun is ſo much paſt 
Moo © verge and Minutes, and 15 * is 1 e 
Time 


1 


r PL 


of the New and General Method, whereby the Latitude is 

| nA when two Altitudes and the Elapſed Time are 
wen, and the. Declination is nearly the, lame e 
blervations. | whey 


n 8 New. General Precept. . = 


af Add together, the Co-latitude by Account; the Polar-ift- 
- ance;; and the Complement of the Leſſer Altitude; and from their 
Half ſum, ſubtra& that Complement to get a Remainder.”  \ 
ad. Add together, the Co. ar. of the Co-latitude;' the Co. are af 
the Polar-diſtance; the Sine of the Half-fum ; and Sine of the Re- 
mainder; Half the Sum of theſe four Logarithms, is the Co-fine 
of an Arch, which being doubled is :; and the Difference between 
t and the Degrees and Minutes of Elapſed-time, s 2 5 

- 3d. Add together, the Sine of T, and Co-fine of dhe Declination; 
omit Index 10. in the Sum; this is the Sine of G; whoſe Arch or 
gecant may be taken out by Inſpection. 5 
4th. Add together, the Sine of the e and Secant of 
G; omit Index 10. in the Sum; this is the Co- ſine of 1. 

5th; Add together, the Sine of the Greater Altitude, and Secant 
gf G; omit Index 10. * this is the Co- ſine of P. 4 


23 1 
S 


\ * * 
2 * * 
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: 
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„Sch. The Difference between 4 and the Co-declination, is C 
nnd C is to be added to D when the Polar-diſtance is leſs thiin go? ; 


E the Meridional Zenith- 


but otherwiſe ſubtracted from it, to 


diſtance. The Sum or Difference of E and the Declination, as in 


uſual Caſes, is the Latitude correfted by the firſt Operation. 
-"When'the Latitude thus found is near that by Account, it needs 
no farther: Correction; but when they differ much, a ſecond O 
tien with the cortected Latitude, is to be made as before. e. 
The firſt Sight of this General Rule, diſcovers that it is derived 
com that before meritioned, wherein two Latitudes were affumed, 


In chat Method, a Computation is made for both Altitudes and 


bon Latitades, and therefore there are four Proceſſes in each 
In we Method here introduced, but one of thoſe four Proceſſes 


bs retftified; then follows a ſmall additional Part, and the Meridi- 


Sul Zenith-diftance is had. In this additional Part, the Approxi- 
mation-4s made with an erroneous Hour-angle, until the corrected 
Latitude is found. * | ; 
_Perforis who are able to judge of Mathematical Demonſtrations 
way Wink that the Inveſtigation of ſuch a General Rule ſhould 
have gone with it. That is intended to be done in another Place, 
more compleatly than Room will well ſuit for it here. If ſuch 
had been here delivered, the Practice muſt have been ſuſpended, 
1 the introduction of Theoretical Principles, and no one would 
ye been the better able to put it into Execution. | 


Tue following, are Ex: for illuſtrating this Method. 


In theſe Examples, when the Zenith-diſtance is found; by ap- 


1 phing thereto the Declination; the Latitude is found, 


you look North to take the Meridional Co-altitude, the 


- Zenith-diſtance is North, and it is that Co-altitude. When you 


look South to take the Co- altitude, it is the Zenith-diſtance 


1. When the Zenith-diſtance and Declination, are both North or 
both South; their Difference is the Latitude; and it is of the ſame 
name with the Declination, if the Declination is greater than the 
Tenith-diſtance; but otherwiſe the Latitude is of a name contrary 
to the Declination. | | w- i 

2. When the Zenith - diſtanee and Declination are, one North 
and the other South; their Sum is the Latitude, and it is of the 


_ ſame name with the Declination. 90 


In theſe two foregoing Rules; the Zenith - diſtance is ſuppoſed ta 
be taken, when the Sun is above the Pole. RE: 
| * * c EXAMPLE - 


1 


EXAMPLE I.. ETA IE n 


22.4242 9.9649 


Latitude by Account. 31.20 V. Latitude by Account © 37.34 N. 
| Sun's He hang 225 N. Sun's Bellaton 2 N 
Leſſer Altitude 45-26 , Lefler Altitude 32 | 
Greater Altitude 50.0 Greater Altitude ' 57. 8 | | 
| Elapled Time 8.43 Elapſed Time 144. 
| QPERATION. RESULTS. + = 
85 31 S. 205692 By 1&- Operation. The Data of Fä- 
56.33 o. 037438 | : o „ ample . ure taken 
44-34 == rt 37. 2 from a real” — 
| 74-49 =9.9845 S 7115 fd. Tim 1778. The 
30.15 9. 702 A 71.15 Data of this Exam 
19.929935 D 32.4 are from a real Obſ — 


vation by me Auguſt 


— d. 178. Bosh of 
2 = 45. = 71.159 auc hears La- 
2 75 2 57 andPotans Yong 
=. 36.37 29.775580 De e's awd rod che 
23.27 89.962862 ol = 32, been wider from Truth 
© a7 ee — | F = e ee 
23-27 = 82 =, wou ve yo 
2 = 077273 Latitudegt.31 ceffary. 
= 61.3612 100 
4 # br 8 ee | REMARKS. 
| S 4077273 When double Altitudes ate 
D= 25 1 Fan whey ; A en Land 2 * 
| 8 1 Mage | 
122 gere. Ohject is brought down on the 
DE at 5 4 wor nog War lg wy 
D= 2 rom the Artj- C 
& = 24-7 31 &anith-diiance. - ficial Horizon; then, half of che oF 
F = 23927  Declination Degrees and Minutes on the Arch, | 
351.301 Latitude. is the Altitude of the Object, 
REMARKS. bwhichisto beleſſened only by the 


Ia this Example, Six Figures of Refraction. 5 8 
Logarithms — the Index are When \preat exafipeſs js requir 
uſed; but it frequently happens ed, the Errors ariſing from the 
that four Figures will be ſufficient; Earth's Figure ſhould he correſted. 
and when more are * they Theſe Errors, are ſmalleſt near 
commonly are wanted in the the Meridian and near the true 


two laſt Steps before the Logarithm and Weſt points of * Ho- 
of D. In ach caſes, the fr Right- 120 — 


hand Figure in the Logarithm, 


muſt determine the neareſt Minute 


in the Tables. Cz 


= EXAMPLE Il. 


Latitude by Account - 40.0 M. 


Sun's Declination 11.17 N. 
Leaſt Altitude . 46.58 
Greateſt Altitude 54. 7 

Elapſed: Time 21.15 

RESUL T Si 
B 1. Operation. By 2d. Operation. 
I 5 2 29.35 | f = 29-24 
0 Ti; 3. 9 
3 42 8 * 58 
D = 35. 4 D= 35-6 
428 8.36 4 = 78.364 
B = 78.43 B = 78.43 
F . d 

D. 
„ $6rr- © 2 35-122 
FX Y0 £5 2-17 


 "Latitade 46.28 Latitude 46.293 
Hence the true Latitude 46.30. 


REMARK 8. 


In this Method of Approxima- 
tion, the firſt r found correct 
is the Latitude, after that, in the 
next O 
Times from Noon, come out 
correct. Conſequently the Lati- 
tude and Solar ] imes of Obſer- 
vation, are correctly aſcertainable 
by the Data; and therefore, a 
Watch may be ſet to Solar Time, 
by this Method, at all times 
- where the Sun's Altitudes and 
- Elapſed Time can be. meaſured. 
Tbe Times and Circumftances 


which limit the Application of 
the Natural Sines and Solar 
21 and 


- Tables, may be ſeen p. 


tion, t and 7 the 


E XA MPL E IV. 


Latitude b br Account 25 35 ad, 
11 


Sun's Declination 
Leaſt Altitude S 5 
Greateſt Altitude 62. © 
Elapſed Time | bo. 0 
R E 8 U 1. 4 
By iſt. Operation. * 2d. n 
t 58.30 8 58.40 
. 1.20 
V oh 134 
A 66.314 4 66.321 
D 27.58 D 27.58 
A 66.314 4 66 324 
3 66.32 B 66.32 
C ook C o. OF 
75 1 D 875 285 
27.584 . 
F 23.28 F 23.28 
"Lat. 8 264 Latitude 51.264 


REMARKS. 


When the reſulting Numbers 
beginning at t, do begin to come 
out either the ſame or nearly 
alike, no further Operation need 
be made, becauſe the Latitude 
before found is the true Latitude. 
Nevertheleſs, if great Exactneſs is 
required, it may be continued 


a even to Seconds of a degree, but 


in ſuch Caſes it will be neceſſary 
either to make uſe of Tables 
which give the Logarithms to 
Seconds, or to proportion — 
ſo that there be no Error by neg- 
lecting the overplus which is not 
ſhewn by che Täle. 55 


22 New Tables and p. 75, 76 


Old Table — Iimes. 


E X AMP L E V. 


f ö 
Latitude by Account F. ON. 
Sun's Declination 2. O N. 
Leaſt Altitude 16. 00 
Greateſt Altitude $6.0 
Elapſed Time 15. 0. 


RESULT! S:! 
e 4 rge By 2d. * 


1 74. 7 1 74. 7 
2 of T2 0.3 
'G' 0.53 REA 
2 88. 0 E MARK S. 
f 2 In this Example 
3 _ * 5 1 | 
an out 
: ; 4 — 2 one in the 
| on ration 
bg. 00 ok = firſt ; 
8 3.54 therefore, theſe 
| - 397 * 22 
. ar Times m 
Lat. 5:54 Noon in Degrees, 
and the Latitude is correctly found 
by the firſt Operation. 


po Method of Computation, 
'no allowance is made Tn the 
Change 
between the Obſervations; this at 
22 of Declination will amount to 
near 5/ in the 5 Hours of Elapſed 
Time given. The Effect this will 

roduce, or any other greater 

hange, is eafily provided for in 
the Perm for that purpoſe far- 
ther on. 
It may be here obſerved, that 
the Method Natural Sines 
and Solar tables, is wholy defici- 
ent in this particular ; and there- 
fore cannot be truly applied at 
many times when the Latitude is 
wanted. 

It may be farther noted that, in 
this Queſtion, one of the Altitudes 
is two Hours more remote from 
the Meridian, than that Method 
can anſwer. 


of the Sun's Declination if any difficulty 


EXAMPLE: VIZ ig 


1 wenn ' $i 0 N 

Sun's Decli 71 © mw 

_ Leſſer Altitude + 16. 0 
Greater Altitude 82.0 
Elapſed Time 110 F 


RES U LTS. 
ag r 


74.41 3 734 
T7 0:39 ** 5 15 
'G 0.39 G 114 
A 83.0 33. o 
D 7:58 D 7:44 
A $83.0 A 83. o 
B 83.0 B 83.0 
= O. 5 3 O. 0 
7.5 22 7 
4 - 4-49 E 7.54 
0 1 900 
Lat. o. 588 Lat. . 548 


RE MAR K S. 


When the Sun's Declination 
excceds the Latitude of the place; 
ariſes in deter- 
mining whether the Latitude js 
North or South, the beſt way is 
to make a ſmall Diagram for ob- 
viating the Difficulty. A After this 
if any Uncertainty remains; work 
with the true Co-latitude, the 
Polar- dĩſtance and Com 
of the Greateſt Altitude, as is 
done with the ſame Co · latitude 
Polar- diſtance and Complement 
of the Leſſer Altitude; —. thus & 
and T being found, their Sum or 
difference, as the caſe will ſhew, 
is the Elapſed Fime, and proof 
of the Latitude thus found being 
the true Latitude required. 


: Shy 


Greater Altitude 86. | 
Elapſed Time ela 


EENESULTS 


— By * . 


TY 72.14 
2.14 
2• 13 


by 
0 


ne Pony 
255 8 
000 


Ou wo 
* 


ferveable, that the values of Lin 
all fueceeding rations will 
dame out ws the fame. This 

a Contraction in fuch 
; for, if the value of A is once 
aſcertained, the value of G 


| Operation un- 
neceſſary for practical ww. 


2s EXAMPLE vn. 
Latieade by Account . e N; Latirade by Account 43 - 
r Decli 5 


EXAMPLE VII. 


Sun's 


nation 


Leſſer Altitude ak 2 
Greater Altitude 22, 0 
Elapſed Time ä 


R ES ULT S. 
W By ad. Operation. 


47. qt rey 
SF. ; MF: 1.16 
4 "| 66.315 
Bs 2 67.394 
4 4 66.314 
" £7 4 
jw E 67. | 
#. F 23-28 
Lat. - * Jo 44.31 
R E MARK S. 
Al in moſt Caſes, two 
Operations will be ſufficient to 
determine the true Latitude, there 
may be ſome in which the Data 
have ſueh Relation to each other, 


that a farther Proceſs may be be- 
ceſſary. When ever there is rea- 
ſon to ſuſpect this may be the 


Caſe; aſter two A ee are 
made, tri regard ſhould be had 


to the manner in which a Con- 
vergency has been toward the 
Truth. If this has been, mm 


A a; 


the whole either 


Decreaſing, or partly 


is the order of the Differences will 


ſhew nearly what is to be al- 


wa almoſt by . | 


EXAMPLE, _ 
Sun” 9 25 


20. 08, 


Leſſer Altitude PPC F+ | 
Greater Altitude 19.41 
Elapſed Time 15. 0 


RESULTS. 


7 6 19648 21.48 
4.48 7 6.48 
4.80 6.23 
J 69456 469.52 
70.154 D 50.114 
A 69456 A 69.52 
.B 70. 0 B — 
E Ob 4 C O. 8 
D 705 D 50.115 
E Jo. 128 
F 20.0 20. © 
Lat. 50.114 Landes 3 


REMARKS. 
In this Queſtion the Comple- 


g 
ment of the Greateſt Altitude 0 


added to the given Co- latitude, 


makes leſs than the Polar diſtance 1 


and therefore the given Data 
are impoſſible; nevertheleſs, the 
Operations converge toward the 
Truth. When ſuch a Converg- 
ency ſeems to be flow, the Cor- 
rection after the 2d. TERS 
may be had thus, | 


Lat. 58.46 > decreaſes 26 to Lat. = 


| Lat, jout1{ decradſes 8 to Lat. 50 


Tl 


r 


Lat. 5 31 decreaſes 24 to Lat. 
Lit. N f decreaſes o to Lat. 
— of is the true Latitude. 


e Data are given in De- 

inutes and Seconds; for 

mos priphical Purpoſes, this Me- 

thod OI will be 

not only eaſy, but * 
breateſt Accuracy. 


8 


Latitude by N hy 


Suns Declination 20. © 

Leſſer Altitude 19.14 
Greater Altitude 109,41 
Eulapied Time 1. 0 


TL 
Tet up Ping A 


. 1 2 9 | 
2 3 it 
952 G 8. 8 
Af gut 4 694 

D 70. 1 D 70. 6 

1 A 69.47 

H 3 70.0 

GC G &n 
- D D 70. < 

3 E 59.53 
1 28. F 20. 8 

Lat. 49.42 Latitude $3 


* 
— 


73738 
TREND: ff 
81. 


87 9 5 


25 


— 
2 


8 


| 
E 
2 
© 
2 


1 the two foregoing a 
ples, it appears that the 
Approximation will be by a conti- 
8 decreaſe and at other times 


a continued 2 until the 


ttue Latitude is found: and there> - 
fore two regen will wo all - 
that are wanted in _ 


By the follow t a N 
7 th an GEE Truth 
y alternate Keeps, and t 
is nearly between the Extroams, 


** — — 
— — 
— 


Fur 
Z vn 4. Dparain * 2d. mp | 


Lat. wy 2 


is 4 RA I 1 


Latitude 


by N 147-24 N. 


"Sun's Mechination. 12 20N. 
Teber Altitude if 


Greater, — 52. 4 
9 


__ 12 2 4 Ti WL” 


\ 12520 | 91 2.20 
Latirude $7098 
MAR K S. 


branes the Latitude decreaſes and 


_ - incrgaſes, or increaſes ' and de- 
_ creaſes alternatively, the true La- 
titude will be nearly a Medium be- 
- | tween the two Extreams. Thus in 


the above, the Medium of the firſt 


and ſecond is 479. 18/ the Medium 
Df ſeeond and third is 4715/4 


and the 45? 15/ l. and the medium 
of theſe two 1s 47² 1635 which 1 is 


ment the Truth. 


Otherwiſe, i bade the 5. 


bare Operation the Effects of 


Seher Operations may de lad by 


proportioning the Differences, 
- thus; ſetting n 
3 in Fantae. | 


| Lat; od, dec. . | 


Lat. 47-12, inc, 7 to Lat. 2 


| bu ig tt, 4.7 co Lat. 47:1 


Lr. 47 £20 to Lat. % 
Lact In Bide: 73.94 Lat. 4 1% 


| Lat. 7-15,9 inc. 1,2 to Lat. 47.17,1 


e Medium of the latter two, 
when a near Approach is made 


to the Truth, gives the Latitude, 
OP ys 


| 5 ES 354 0 49-11 
TV, - Operations like the. | 2 


EXAMPLE x 


e Account 49: 17 N. 


Suns Declination 23.28 &. 
Leſſer Altitude 414.49 


Greater Altitude 14.15 


Z 4 2 = ö 5 f 74.361 


RE MAR K 8. 


Here, the Latitude eomecded 
decreaſes and increaſes alternately, 
the Medium of the firſt and ſe 
cond is 48*. 56/4, and of the &- 
cond and third is 489534, and 
the Medium of theſe two is 
487 54 the Latitude required. 


; — by proportioning the Differences 


1 17 nen . 
Lat. 48.3 5, f ine. toL at. 49· K 1 mean48. 53,6 
Lat. 49.11 dec. — <41,5mcangs. 56,25 


Lat. 48.4 T, 5 inc.toLat.4 'meang$.53,2 
E — 4 mean, 335 
Inc. to Z; 5 me 72 
eee or x. p 
. Otherwiſe, a Medium might 
Rave been taken of any two of the 
above extreams, and ĩt would have 
come near enough the 3 
Uſe at Sea. I micht here proceed 
farther; but, theſe are ere. 
ments not to be fund in the Solar 
— — 2 nor any. Comments on 


Rs Cum cne n 
other ions to illuftrate and confirm the 
ruth of this Method. For 
EXAMPLE XIn. 
If that p. 63 of Elapſed Time 1769 be 
is ſolved by chis 2 


prepared and e 4c 
will be the - 04 1 an 
given Co-lar. N. ok. re ans: 


' Polar-diflance 90. 0 
Co, leaſt At. 69.18 
_ Elapſed Time 30. 0. 


Bans Pl — 1 . 

1 45.0 4 90. 

T 15. 0 8 90. ©. 
G 15.0 e . 
90. © D 60. o 
D 0 E 60. o 
F 0:0 

Lat. 60. 0 


EXAMPLE XIv. 


If that p. 73 of the laſt mentioned. be | 


ſolved by this Method, there will be the 
given Co. lat. V. 42.10 
Polar- diſtance 103.17 
Co. leaſt Alt. 73.11 
Elapſed Time 52.30 


By iſt. 8 By 24. Operation 


44-48 


2. 45. 16 | 9 
7.14 | . 7-4 
CG 2 7. 2 G 7.291 
A 767 4 46.36 
D 61.34 D 61.32 
"1 C O. 6 .C O. 7 N 
E 61.28 E 61.25 
F 13.17 F 13-17 
Lat. 48.77 Lat. . 
Hence the true Latitude 4 ot 


bn ar — 
18 


Co. leaſt Alt, 40.51 
Elapſed Time 42.30 | 
By 1K. Operation. By 2d. N 


decreaſes 1 


1 25-2 24:53 
f 17.48 17.34 
5 17. 3 17. 7 


£ 
Wy SNA 


A SNS 
re 188. 
* 


Lat. 


decreafing Circumſtances; - 
Medium is the true Latitude 


0.3 
34-2 


35+-3 
12.16 


7.21 Lat. 47-19 
Thi — — 


47.20 


0 


P 
0 
Fonds ee 1 


1 
572 
12 


If chat p. 70. of the 


be 
folved by this Method, there 2 


given Co-lat. N. 4. ©. , 
" © Polat-diftance 109.00 © 
Os. leaſt Alt. 92.20 © * 


1 wett 7 98037 85 

T 142 T .' 

G 13.3 1. K 

A 69.54 4 . 

D 67 D 67. : 
Lat. 47-1 Lat. 


This ts jon is unter 
and Increafing, Circumſtances, 


of * — -4 


- * 


v increaſes” /, decreaſes 4, in : 


creaſes 17 increaſes Þ; hence, 


EE 
W 24.558 7. 4 
EXAMPLE Bade 


* 


Tf chat p. 74. 1 N Guide be 


taken; there will 
given Co. lat. N. 


2s 


$I 


Polar-diſtance 10% { ,._ 
Co-leaft Alt: 7646 . 


— 
— — OE — — — — — 5 


* 


* i BROVENENTS or rieren 
> wÞ: 


9 iT” LOA 2 4Ve: 7. : 2 


5 
Ogg ben cn at ui det Pi 


Uſe of theſe Charts is on the Plates themſelves. fin 

2 e by Altitudes of two Stars, they ſhew which EO — 
Eaſt of Weſt of the other; and by directions farther oni which is 
neareſt ta the Meridian. They di diſtin guiſh the Zodiacal Stars from 
others, iti the Lunar Method of Ending the Longitude at Sea, when 
the Places of the Sun and Moon are found in the Zodiac for a given 
Day; for chen their Poſitions to each other and the Stars, a appear in 


Miniatur on enn ag they may be fgen in the Heath. 
12 2s 8 E C 1 N „ 

1 : Of the wo Tables of Equation of Time, | 
1 On of theſe Tables i is for Even Days, the other for Odd Days, 
and deren both ſhew the Equation for every Day in the Year. 


In theſe Tables, it is ſhewn; what a Watch or Clock that keeps Mean 
Solar Time d ed os, when the ok is on the Meridian; 


this aug Nied for ſetting a Clock or Watch by the 
| — — Eo 80 Land, and not liable to Difficulty, in 
ether the Sun or a Time-keeper ſhould be eſt. or 


— at dea. In theſe ables, every fourth Year, the Numbers 
| return rat the ſame ; Gere they will continue good, bs great 


we SECTION VI. 
of the Compaſs Card and its Pojnts, 
e . Card, Divifons and Sub-divifions of its, Points ; 


Degrees is divided into Eight equal parts for 
2 er 1 Point is divided in a Birr. wine by 
different Perſons ; but I here recommend, that each Point be divided 


into Eight „ and each of theſe Ei ths into Eight o 
— equal parts upd ight icht other 


ons. 
In the Table, the and Minutes to every A —el 


Poe 8 iT Re by Ines ion. For greater accuracy, ob 
irettions. 
* * turn Points and Sub-divifß ions, into and Minutes. 

To Eigh s of Half· qua rter Points, add a mums hot 
Eightieths ; then for every 20 contained in theſe Eight ade to 
hen a Minute, and the Sum is the Minutes of a Degree in the 
enn Ha quarter Points; add theſe to * es and Fre . 3455 
in the table, anſwering to - next 1 N and Big 


Sum ſheys the Degrees a and Weed whale, 


4 


4a 


2d. PO 


| - Of IMPROVEMENTS for: the ATI Tune oy 


as To turn.D and Minutes — and Sub- diviſions. 
Take out the Points ant Eighths; an theit Degrees and Minutes 
in the Tables which ate nextlefs than the Durs — —.— 
Sub thoſe and Minutes from each other and for every 


© Minutes in e n it Ainute I 775 
Fig: lech of a Half W Bein, . ita 2 the 
ews the aue of a | ated 
That the ty . Fee die a of Hs i 
gide * he Shi 1 is "monly Fin 
| tons, 175 e Tariatien i is obſe W n = 
plitude and Azimuth in Degrees and Minutes; F 1 5 to 
added to 1 —5 the 1595. to get mi tie Conte; 
Iſt. e for inſtance, ip is 50 
5Fig di nd 4 -Hiths of « Ha RN Ts var Pot e I 
ton 40 7 a 21/½ of 41 


ſubtracted, 7 — the true Courſe. 
hip's true Courſe be 44* 8, tio F Points 


* Fenton _ 


2 If a 
1 and for the remaining 27½ hers *r gb of 


uarter Point. 5 
To be ſtrifly correct; the above Number 20 5 
the former may not tend to puzzle fo nivelt as the latter: and i 


F il ae t the dart Mina of © 


- 11% i 7? 


9 g * 9 — 1 
6. IS + © % = 1 


gy ys VE. 5 


or wy Right Aſcenſin and Dallas of d Wat. 


This Table contains ndt onfy the larger Stars uſd in the Twhar 
og oy of finding the Longitude, but thoſe which are thę nf 1 wp 
the Latitude, either on the Meridian of remote therefor, 

be R ight Aſcenſions are irt Degrees and Wear, F Mis 
Method of expreſſing them is more cotwenierit thin 4 

In . for Latitude and Longitude by Fe, 3.0089 in this 
Wor the Obſerver will compare thoſe Right coins wah, 

Jan's in Degrees and Minutes; but the Nautical Ephemieris 
ſhews the Sun's Right Aſcenfion in Tit. 

At ehe bottom of this Fable; is 4 — e 651 
and Eeliptic, as they are at large in the Chart of . — 
This Delineation may aſſiſt the Feats in many Cafes when d 
Chart of Stars is not at hand, concerning the ſituntiom of the San 
Moon, Stars, EquinoRtial-Points Aries and Libra, and that Pont 


of the Equator or Ecliptic on the Meridian, in order to ekt the 
Poſati an ohh 5 


ET L644 1 at „„ 


2 rio 
* * „ Le 1 1 ” + * 1 0 0 2 * 
* * 
* =” « - 7 a 2 4 * F 


TR of 4 


— 


20 . Ovrururs — 


n Nr 
* hy Of the Table of RefraBtion in - Mtitede,” 
The Refraction in this Table, is to be ſubtracted from the ob- 
Ferveil Altitude; but when the Altitude is between any two in the 
Table, 4 P rtionable Part of Refraction is to be found, either 
additive or ſubductive to get the Refraction required. 

” This Table is cable, both in finding the Latitude; and 
Log ongitude ihe Tatts, R is made by he Common 


X . $4 3 


8 EC TION Ix. | nts "vg 


of 1 Formula for Latitude, dai aſſumed Latitude- 
-,and. l Tie 5 190d the Calgulayn at oy fa 


ing it. 
„Te Uß of this Formula, and ere of ping ic bm 


53 in Section II. The Calculation, is 2 Speci- 
of 


S744 


In one Operation by this Method, the Calculation is moch like 
char ſor an Azimuth — common * or 1 
In one Operation is Method, the Logarithmic Tables, are I 
ane under fac Sn. 
| — that one four of the ight are turned to, near the ſame 
where the. ther four of the Eight are turned to; this takes 


— of the Time that would be employed in turning to ſeparate 


-J f Method is general; and therefore, not limited to particu- 
lar Caſes or Time. - 
"The Delineation at the Top of the Calculation at large, i is an Or- 


| thographical Delineation on the. Plane of the NO. * 
= SO to be cotrected by the Calculation. | 3 


8 ECTION X. Fottouls' II. 
or. the New Formula for Latitude having Sights of the Sun, | 

"Elapſed Time, and Equal Declination. 

This Formula is derived from the Principles on which 9 
Ee — — on and Reſolution of cer- 
tain peculiar roperties o re. 

_" As this Formula is for al -Detlindtion ;, if there. be any 


The greateſt Altitude ſhould be taken as correct as poſſible, ind 
the nearer the Meridian, the better. The Number of figures to be 
uſed ſhould be fuch, that no Uncertainty may ariſe concerning the 


1 78 


co TMPR --- 21 


In worki this Formula, the Logarithms are turned to 
n t Pages, this is but once more than in uſing 
the Solar Tables; the other parts of the Proceſs are eaſf and come - 
out to the neareſt Half-minute by Inſpection without Proportional 
* Befides. n 

This Formula is general, unlimited to Time and Caſes, * 
The Blank Space . 
angle and Ain, when the Latitude is found. 2 


SECTION XI. Formula III. 


| Of the New Formula for Latitude. _ Sight 0 of the 
Sun with Elapſed Time. 


This Formula, hath almoſt all the Properties * the foregoing ; 
beſides, here is an ample e 
in the Interval of Elapſed Time; whereas, in the former, there is none. 

By this, the greateſt Exactneſs may be attained, hen the Ohſerva- 
tions have RES well made, ind-Gere nn 
rr 85 


SECTION. XI. Formula IV. : 


_ the N ew. Formula for Latitude, having Sights of Stars. 


In the former Sections, it hath been ſhewn, that there is no Allow- 
ance for Change of Declination in the Elapſed Time, when the 
Tithmic Solar Tables and Natural fines are uſed; but that ſuch Allow- 
ance is made and the true Latitude found, in my Method by two 
aſſumed Latitudes with the * nt and by che Formala-in the 
former Section. Fo 

Whilſt the Solar Tables will ever be confined to an Equal Decling- 
tions, critical Circumſtances and contracted Times, beyond which 
their beſt Commentators have not allowed them to be Tervicedbley 
—_ of —_ —— ee eee — to the A2 uy of a 

ariety of other Problems of the Sphere, w aul to hs proce 
_ tiled, 15 of great Uſe in — For, 

When the Altitudes of two Fixed Stars are taken, their Declinations 
and Equatorial-diſtance being known; there will be the ſame Data, 
as when two Altitudes of the Sun, with different Declination at the 
times of Obſervation, and the Elapſed Time are given. C uently 
my Method of applying, the Latitude by Account, a Watch for the 
Elapſed Time, the two Altitudes, and two Declinations; — in 
the ſame manner, the Latitude dy Account, the Equatorial-diſtance 
of the two Stars, their two Altitudes,. and two Declinations; and 
thereby determines the true Latitude. | 
The true Latitude being thus found, the Solar Time at each Ob- 
" fervation is known by comparing the Right Aſeenſion of either of the 

- two Stats, with * 3 * of the dun. gern 


— 


r 


52 


= 6 48 * —_ _ 


22 OULMEP By ROVEMBNTS fr web ONGIT VDE. 


SECTION II. | Formula: v. 


Of the New Formula for Latirude, having Sights of Sud 
: „ and Neon. 


In the Uie of this Formula, it i necefury to know Serhat near 
the oth "her og Hong, ki — a yp ugh — pol es is 

made nt 2th correct eno 4 
Ing 32 Minutes to the obſerved Diſtance « the Limbs . 

Central Diſtance, with which, amongſt the Three ow 1 
the neareſt Ho for Greenwich is ſhewn n by JoſpeRion, 

I the Moon's Declination changes flowly at the "ny of Obſerva- 

tion wo greater Rocuracy than daun ths foregoing is wanted; but if that 
Declination changes much in 12 Hours, the true Diſtance of Centres 
ſhould be found as in computing the ; Longitude, and then the Time of 
tlic Obſervation at Greenwich, 
L the Time at Greetiwich the Sun and Moon's Right Aﬀſteti- 
nne and: Declinations are taken from the Ephemeris; and thence 
— — Likewiſs; ths obſcrved Altfudes are re- 
Auen te the true Altitudes by Directions in the Formula, and then 
the Data! become prepared for a Solution, in the ſame manner as the 
Data when two Stars are obſerved. 

When the true Latitude is found, if the Sun is fartheſt from the 
Meridian his Equatorial-diſtance from Noon is found, by the Co-lati- 
wide, the Sun's Polar-diſtauce and his Co- altitude: bar, when the 
Moore. is fartheſt from the Meridian, her Equatorial-diftance from the 
Meridian is found, by the Co-latitude, the Moon's Polar- diſtande and 

ber Co- altitude; and then, by their Equatorial Diſtance, the Sun's Diſ. 
———— w found, however near to that Meridian. 
The tan ce front the Meridian; hog Finds 

* se or paſt Noon. 102 
| SECTION MV. 
of ite Tongs rene laftruttions, and Su pplementary Longs 

dude Kal aclons. . 


— theſo contains Generel Direclons for edttputivg the 
Longitude, having the Latitude of the Place arid the three cote 
rary: Obſervations. The latter contains Directions for preparing the 
ſhortetiing the Proceſs and avoiding Error. 

Tue Requifite Tables peculiar to tliefe Inſtra&ionis, are in tlie fir 
Rdition, — Tables tot Refruction and Parillax, as they were 
there left . \ Shoe 

Au thoſe Tables he names the firſt Column of his fourth Table: 
4 Paralizr' in Altitude or Diffance” whitf it is only Parallax Im Aﬀti- 
tude. In his Directions, what is to be done with hi 55 atid ſecondt 

Ares, I found the greateſt Difficulty, in conveyi ona of in by 
ofliers. Theſe and many other greater ones we 
6 — ne Wu, eren, 


3 8 SECTION 


| 


SECTION XV. Formula 


Of the New and Eaſy Formula for the ac, by Su 
and Moon. 


The Direftions for Compmting by this Formula, are at large in the 
1 2 Inſtructions and the Supplementary ones. 
&: 6 becnne antomary of late 9 d Watch to Time at Seq and) let 
2 — the Time at the Ship, or rather. the Meridian the Ship was 
a — whey the Watch was fot. L have no ObjeRtion to this Method, 
re is 80 Error in the ſetting of the Watch, er its 

& the eſtiwated Court and Piſtance afjer the Watch is t bit. 

ſeem to be 1 and the whole is a Quadru ple Methed 
fading the Longruee 
The Truth o the Lana 1 Alete 22 ERC IOEY 
Meats, Ephemeris and Reqwißte Tables. 


+ SECTION XI. Fi in.” 


of the Formula for Longitude, ee e a 2 


and Common Tables of Logarithms, | 


_ The ſame Directions that were given for working by the f 
Formula, are to be uſed in this; except were Mr. Lyong's Tablet or 


Proportional Logarithms ied.. Inſtead of 
— mon 1. ogarizhe an beg Table, ee 


«din the-Forgela itſelf. 


SECTION XVII. ven VII. 


Of 1 the Formula for Latitude, Time and Azimuth; barg 
Sichts of the Sun and Elapſed Time. 


As It; ig cuſſomary for Ships at Sea, to have thein Latitude by Accu 


not a great number of miles erroneous, whenever that my be j 10 


be the E this Formula may be fully applied, Tn he 
yy 14444 a is to be made toward. the tru Latitude, * 
885 1 


a 
A be. found hy, this Formula, is the true Latitudey 
whether the Declination be equal or changeable; next, tha two Ln 
from. Noon; and.laſt, either or both. of the AZimuths. 
The Times wilf ading Watch and abe it fit to carry Tima till Nicht. 
to ſhew Time at the Ship, when ＋ Þ is taken by Moon and Stare 
3 Den puted. Azimuth: compared with the Azimuth, 
e Variation. 
rs MHourrangle being found, een t be found 
angie Proportion in, * but that will be often. nh wath — 


al No Ambi ppen, 
Fg Abe ee is in the Forwul; . n * 


SECTION, 


Of1MFROVEMENTS ee ubk 43 


' 


* * — 8 l 


. 


SECTION Ny. Feeds . 

che Formula for Latitude and Los gitude, e 8i 
of Sun and Moon, or Moon and 2 Ub 
In the Uſe of this Formula, there are given the Latitude te A A 
and the three Cotemporar 1 and no more, 11 6 4 


termine both the Latitude and —. 4 
The firſt Column of the Formula, ſhews the rb ie trus 


utude and Time at the Ship are to be approxiniated; whether it be 1 

Day or Niglit Obſervation. In this Part, when the Moon is in the 
Queſtion, her Parallax muſt be cleared ag in Section XIII; arid if a Star 
is concerned, its Right Alognfon muſt be applied, to get the Time at 


_—_ Second Column, works the wh Diſtance of Centers ; and the 


third Column the Time at Greenwich. If the Time at the Ship is i 


found by the firſt Column, there” is vo need'to work for it-avin 


- the third Column, <3 


The Sum or Difference ane. from 
Greenwich. 1 5 0 
3 SECTION XIX. ebe * wy : 


8 of Re New and Eaſy Formula for LOO and L, 


. 


- having Sights only. * 


In the Uſe of this Formula, the lame things are | giyen 1 requir. 
as in the foregoing Formula; but here; the Time at Greenwich is ff 
found, and then the Latitude and Time at the Ship, to get how much | 
"NET ACNE AR, for the Longitude. 


AED THEN” ES: © 3-2 
e ers for finding the true Meridian in the N, when 
= the Stars appear, in North Latitude. 


Firſt. Find the four Stars a, 6, 5, J, in the Square of the Bowe 
Bear, Of theſe « and ) are neareſt to the Pole Star 3 and 8 and y far. 
te from the Pole „ > 

- Secondly, Imaginarily divide the Diſtance from « to ) into wiſe 

al Parts, and the Diſtance from fj to y intò Four . Parts, and 
on thoſe two Lines take from «a to 4 one Eighth of its Diſtance; and 
from 5 to y one Fourth of its Diſtance, . to the Pole Star's Me- 


— Nidian, on the oppoſite Side of the Pole. 
"Thirdly. Direct 1. Sight from the Pole Star . thoſe Points 


its Meridian, and at the Diſtance of near Two Degrees from the 


in 
Pole Star in that Line, is the true Pole. 
er An HorizontiF Lite paffin S South. and North to the Point 


under the true Pole, i is the Terreſtrial Meridian. 
© By this Method, it may be known what Stars are far Eaſt or Weſt of 


the eridian, and what are nearly over it, at all Places n 


_ and the ſame Method be with Prop r Start not too far 
the South Pole. a TM I.” * "Be * 
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